Effect of aging on the glutaminase activity of neoplastic and immune tissues.
1. The effect of age and Walker 256 tumor on maximal phosphate-dependent glutaminase activity of rat immune tissue was determined. Glutaminase is a key enzyme in the metabolism of glutamine, an important fuel for normal and neoplastic cells. 2. Maximal activity of phosphate-dependent glutaminase was measured in immune tissues and tumors of Walker 256 tumor-bearing young (28 days old), mature (3 months old) and aged (15 months old) Wistar rats. The following tissues were examined: thymus, spleen, mesenteric lymph nodes and tumor. 3. Tumor implantation for 14 days reduced glutaminase activity in the thymus and mesenteric lymph nodes. Tumor glutaminase activity was lowest in aged rats and highest in the mature group. 4. Comparison of glutaminase activity in immune and tumor tissues suggested the flux of glutamine between these tissues in the 3 groups. Glutaminase activity was 2.8-fold higher in immune tissues in aged rats (2.58 +/- 0.35 vs 0.93 +/- 0.16 mumol min-1 g tissue wet weight-1, mean +/- SEM, 5 rats), and 1.9- (4.14 +/- 0.47 vs 8.36 +/- 1.29 mumol min-1 g tissue wet weight-1, mean +/- SEM, 5 rats) and 2.5-fold increased (2.41 +/- 0.20 vs 5.92 +/- 0.22 mumol min-1 g tissue wet weight-1, mean +/- SEM, 5 rats) in tumor tissue in the mature and young groups, respectively. These results suggest the deviation of glutamine flux from defense cells to the neoplastic tissue in tumor-bearing young and mature rats and may partially explain the slow cancer growth in elderly patients.